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Overview

* Motor vehicles are a major cause of global
warming and oil dependency

* |ncreasingly broad support, domestically and
Internationally, for policy actions to address #hes
problems

* |ndustry can no longer plan on “business as
usual”; investments must be made now In order to
compete In an increasingly carbon and oill
constrained global market m
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Global Warming Signal Is Clear

(a) Natural (b) Anthropogenic
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Temperature Change ("C)

Higher Emissions = Higher Risks

1990 Reasons for Concern
6 |
Ohbserved | Several Models
----- : : IE;T | All SRES Envelope
S| — I
— == All | e
— A2 | o
44| — mi : s
_— 32 I *
' I
3 - !
' Positive
| or
24 | Negalive
| Market
| Impacts:
| - | Muajority
| Megative || of People
| Risks o for Some || Adversly Mery
0 | Some Increase || Regions || Adffected Loy
I
I
I
-1 . — .
1900 2000 2100 I I I IV v
Year : :
| Risks to Unique and Threatened Systems
I Risks fromExtreme Climate Events
[l Distribution of Impacts
Source: IPCC TAR, 2001] [V~ Aggregate Impacts
V  Risks from Future Large-Scale Discontinuities




The Ice Caps Are Melting

Since 1979, more than
20% of the Polar Ice Cap

has melted away.

SUMMER ARCTIC SEA
ICE BOUNDARY IN 1979

tunnc
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Climate Stabilization Means Cutting
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Growing Support for National Action:

The Climate Stewardship Act

* National cap on
global warming
pollution

* Market-based system
allows permit trading
across companies,
gases, sectors

* Drives investment in
clean technology




States Are Leading the Way on Solving

Global Warming

* California leads the way

with first ever US

vehicle global warming pollution standards

— California pollution stanc
40 years acted as a moco

ards have for the past
el for national standards

* California’s programis s
— 25% of nation’s new veh

oreading
icle sales already have

California’s motor vehicle pollution standards
(NY, MA, VT, MN, NJ, CT, RI)

— Other states considering
Oregon, Washington

legislation: Maryland,

A
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Growing State Demand for Action
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Energy Security Is a Growing Problem

Oil importsrising to 70% demand by 2025

e $103 bhillion ”
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Oll in 2004 Consumption
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Global Reliance on Persian Gulf is
Growing
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Source: BP World Energy Review 2004.

Persian Gulf has 2/3
world’s proven oil
reserves while US has
just 3%

U.S. National Energy
Plan is essentially to
secure supply from
Persian Gulf and
Increase supply from
potentially unstable,
hostile countries (so-
called Alternative 8)
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Growing Bipartisan Support for Action

ENDING THE ENERGY STAL EMATE
Sl e h

ety Enengy Challonpo

* National Commission on Energy
Policy
— Bipartisan, multi-stakeholder commissio

— Recommends cutting oil dependency ant
global warming emissions through
standards and incentives

* Hawks and Religious Groups

— Neocons: Strengthening National Secur i |
requires reducing dependency 0N Midl 0] e ———

East
— Religious Groups: Religious freedom and mitspé/img?nergycom

social justice
NRDC
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Hawks and Greens Agree: US Must
Reduce its Oil Dependency

* Defense and foreign

policy experts: oll SECURING AMERICA

dependency is an
“incipient national Eﬁig 11';%13;11' O1l Dependence Through

emergency”

®* Problem: Increasing
dependency on Middle
East oil and vulnerability
of oll infrastructure to
terrorist attack

Joint report by:

mmbd in 10 years NRDC -

* |nstitute for
Advancement of Global
Security founded by
James Woolsey

( )

e Solution: National
commitment to save 2.5

http://www.nrdc.org/air/transportation/oilsecurity/plan.pdf




Solution: Clean Energy Now

éNnnc
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Clean Car Technologies Exist

MAC reductions is an important part of the solution

Air Conditioning
it Retuce or Eliminate HFC Refrigerant Pollution
Deseription: HFC refigerants ane 1,300 imes more potent =2 glok=l
warming polutants than C0,. Betler seals aml joints redues laal ik
simosphera. Hon-glabal wanring religerant coukl e place HFCa eniraly.
Status: Technokgy ensts Fodudion passible in 1he nect few peas
Estimated Gy reductions: 1-5% G0, aquivak)

/Enyine

4 Vadves Per Cylinder with Overhead Camshart
Deseription: 4 wahes Ender insteed of 2. Alows engineto
axha.ngfrnm :umhumﬁ gdindm muore eiciantly, 'lha‘lrgs Iaasﬂllalrrp
and produces less caton pollution:

Status: 0 the shell - Standardin mest cars and ameller S1's, bul
nat cflered in most madinm and Erge pickups aed SUs.
Estinmted Gy rechietions: 2-5%

Variabie Valve Timing
Description: Yalve (ming vanes o better maleh engne pover
requrements. Wasles |ess fual and produces [ess carbon polkation.
Statuz: O the shelf - faaibble on some Honda and Toyata
el aleady.
Estimated G0 reductions: 2-3%

Catalyst

Recalibrate Catalyst to Reduce or
Eliminate Nitrowrs Oxide and Methane
Daseription: Nitraus nxide and methans aa
respaetivaly 240 fimegand 21 times moe polent as
qlakal wamming pollutants than 00z, Recalibrating
oilalyel and engine operalions efminates o reduces
e emissinng.

Status: (ff the shalt

Estimated G0 reductions: 1-55% (00, equivalant)

r
| Transmission

Continnousiy Variable Transmission
Description: Automalie ransmiesion with an infinita
number of gears. Enging operates more efficiently with
le== carban polution.

Stams: Off the shelf for cars and smaller BL=.

Can b= adaphed for madiom and krge light trucks.
Estimated Gl reduchons; 4-8%

2
Aerodynamics \ 3

Slicker Aerodynamics

Dieseription: Better design can raduce asmechmamie
dir=gy. fuel comsurmption and carbon pollition.
Status: O the shelf.

Estimated GO, reductions: 1-1%

Smoother Roliing Tires
Description; Bettar tread design and
mratersls to rechice wlling fricion. Cuts fusl
corsumption and C0; polution, without
compromising kending, comfort, or braking.
Status: OF the shalk.

Estimated COg reductions: 1-1.5%

NRDC
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Importance of MAC Emissions

* 8% of total global warming pollution emissions on a
ner vehicle basis

* Largest source of non-G@missions (3.5%)

* Largest source of accessory related, E@issions

3.50% O CO2w/o AC
4.3% ™ :
B CO2 AC operation
OHFC-134a*
OCH4
B N20

91.7% :
CO2-equivalent basis

MY2002 Large Car N RD c
IWL EaEFeS BCET DDV

* includes vehicle fugitive, maintenance and end of life



National Oil Savings Potential

* NREL estimates that Increasing energy
efficiency of MAC systems could cut
gasoline demand by 2.75%

— 3.4 billion gallons per year
— 220,000 barrels of oil per day

— $5.6 billion per year
— 32 million tons of indirect COemissions per

year
M
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of CO2-eq controlled

per tonne

$

MAC Emission Controls Are Low Cost

* Improved MAC systems are very cost-
effective compared to other options to
reduce GHGs

$180

$160

$140

$120 —  TECHNOLOGY DESCRIPTIONS:

5100 - * 6-spd auto: 6-speed automatic transmission
— * DeAct: Cylinder Deactivation

$80 « CVVL: Continuous Variable Valve Lift

* ISG: 42V Integrated Starter Generator

$60 —

$40 -+

$20

$- ,J . . . l . . . .
Improved HFC-152a CO2AC 6-spdauto  DeAct CVVL ISG =7
SSSSSSSSSSSSSSSSS m
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Extremely Cost-Effective to Consumer

* Incremental cost of
$40 to $83 (NESCCAF
2004)

 Lifetime operating
cost savings for fuel =
$300-375 (undisc)

e Enhanced 134a and **
152a reduces one
servicing = $100 -$400  -$300 -$200 -$100  $0  $100  $200

undiscounted costs

-$290

| Net savings
M Incremental cost

-$361

$63

HEC-134a

$40

* S I m p | e paybaCk tl me Assumes MY 2002 large car, 200K mile, 16-year life and $1.74/gallon
Of 2 tO 4 years NRDC calculations based on CARB and NESCCAF data “
NRDC
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Key Policy Approaches

* NRDC supports California approach:

— Manufacturer has flexibility to choose polluta@,, HFC-134a,
CH,, N,O) and technologies

— All viable MAC options are allowed and creditedlftanced 134a,
152a and CQ)

— Component-specification compliance initially whilew testing
procedures are developed

* Raise fuel economy standards nationally and incA@e
operations in fuel economy testing and labelingcedures

* Voluntary I-MAC program to accelerate commercidiza

* Effective, quantifiable, verifiable and enforceabémtrols
on servicing and end of life emissions for HFC-134a!

-NRDC



Conclusions

* MAC industry Is, as Is the entire motor vehicle
Industry, facing new, stricter controls on GHGs
and fuel consumption, globally

* MAC industry has an opportunity to be part of the
solution by better controlling emissions of current
refrigerant, while accelerating the
commercialization of alternative refrigerants

* Huge global market for new MAC technologies
for those companies willing to demonstrate
eadership

.:!.“BPL.F




Will the MAC Industry be Part of the
Solution or Part of the Problem?

JIM BORGMAN

=
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